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Description 

Pharmaceutical Composition f or Prevention and/or Symptom atic Treat;; 

The present invention concerns a pharmaceutical composition for pre- 
vention and/or symptomatic treatment of cystic fibrosis, a corresponding 
application aid, a corresponding kit and use of the pharmaceutical com- 
position. 

infections with pseudomonads, especially Pseudomonas aeruginosa, 
represent a serious clinical problem, especially in patients with immune 
suppressions, serious trauma and burns. The lethality of bacteremias 
caused by Pseudomonas aeruginosa is about 20%. If pneumonia or a 
surgical complication is additionally present, the mortality rate in this 
type of bacteriamia can even rise to 30 to 50%. The clinical significance 
of Pseudomonas aeruginosa is especially clarified by the fact that this 
type of pseudomonad plays a critical rote in about 40% of all deaths of 
patients with inhalation-induced pneumonia. 
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The most Important clinical significance of PsBudomonas aeruginosa is 
in patients with cystic fibrosis (mucoviscidosis). Cystic fibrosis or mu- 
coviscidosis is a- genetically-related, auiosomaFrecesssve congenita! 
metabolic disease. It is due to a mutation of the gene for the chloride ion 
channel CFTR (Cystic Fibrosis Transmembrane Conductance Regula- 
tor}. The genetic defect of the CFTR protein leads to different clinical 
problems, especially pulmonary and gastrointestinal symptoms. From a 
clinical standpoint, mostly the pulmonary symptoms are problematical. 
In almost all patients, chronic pneumonia with pseudomads occurs dur- 
ing cystic fibrosis, especially Pseudomonas aeruginosa, which repre- 
sents the main reason for destruction of the lung and premature death of 
these patients. Cystic fibrosis, at least in the European Union and the 
USA, represents the most common autosomal-recessive hereditary dis- 
ease. With a rate of one affected child per 2,530 births, in the EU alone, 
about 40,000 children and young adults per year suffer from cystic fibro- 
sis. 

The applicability of different antidepressants to prevent and/or treat cer- 
tain infectious diseases is described in In WO 2004/017949 A2. The use 
of amitriptylirte and imipramine for systemic treatment of viral infections 
is described there, in particular 

In order to improve prevention, and especially symptomatic treatment of 
cystic fibrosis, and especially to take into account the problems known 
from the prior art in this respect, the invention sets itself the task of pro- 
viding a pharmaceutical composition that is particularly suited for pre- 
vention and systematic treatment of cystic fibrosis. The invention also 
sets itself the task of providing a corresponding application aid, as well 
as corresponding kit. 
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This task is solved according to the invention by a pharmaceutical com- 
position for prevention and/or symptomatic treatment of cystic fibrosis, 
especially for prevention and/or treatment -of infections occurring in cys- 
tic fibrosis and/or infectious diseases, including at least an antidepres- 
sant and at least a dispersant. 

The invention is based, among other things, on the surprising finding 
that accumulation of ceramide occurs in the lung epithelial cells of mice, 
who do not express Cftr (Cystic Fibrosis Transmembrane Conductance 
Regulator) in the Sung. In the case of Cftr, the mouse equivalent of 
CFTR is involved, for which reason mice that do not express Cftr (so- 
called Cftr-knockout mice), represent appropriate model organisms for 
cystic fibrosis. The rise in ceramide concentration in the epithelial cells 
of the lungs is then due especially to a rise in pH value (aikalization) in 
intracellular vesicles. Because of the rise in intravesicuiar pH value, the 
ceramide-degrading enzyme acid ceramidase is more strongly inhibited 
than the ceramide-releasing enzyme acid sphingomyelinase. This dis- 
equilibrium with reference to inhibition of acid ceramidase and acid 
Sphingomyelinase causes accumulation or enrichment of ceramide in 
the intracellular vesicles of iung epithelial cells. Ceramide accumulation 
finally leads to ceil death of the epithelial ceiis. if the cells die oft ceil 
components, especially DMA, reach the bronchial iumen. Pathogens 
present in the lung, especially pseudomads, can adhere to these cell 
components. Microbial population or colonization of the iung is pro- 
moted on this account, so that the risk that the initially mentioned pul- 
monary symptoms of cystic fibrosis will manifest themselves in the af- 
fected patients increases. 

In the context of the invention, it could be interestingly demonstrated by 
means of Cftr -deficient mice (Cftr- knockout mice) that the composition 
according to the invention causes stronger inhibition of acid sphingo- 
myelinase than acid ceramidase, especialiy during intrapuimonary, pref- 
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erabiy inhalative administration. It could also be demonstrated that the 
composition according to the invention feci to normalization of ceramide 
concentration in the lung epithelial ceils of experimental animals. It 
could also be demonstrated with particular advantage that, after admini- 
stration of the composition according to the invention, the vulnerability to 
infection of the experimental animals also normalized, 

in a preferred variant, the antidepressant is dispersed in a dispersant, 
The dispersant is preferably liquid. The dispersant, with particular ad - 
vantage, represents an aqueous liquid, especially a physiological iiquici. 
For example, the dispersant can be a physiological buffer or salt solu- 
tion. 

The composition according to the invention can be present, in principle, 
in the form of a pharmaceutical formulation. The formulation can occur 
in the gaseous, liquid, semisolid or solid state. The composition can be 
present accordingly as an aerosol, dispersion, gel, paste, salve, tablet or 
powder The composition is preferably present in the form of a liquid 
formulation. The composition can be present, in particular, in the form of 
an aqueous dispersion, preferably an aqueous solution. The composi- 
tion can be present, for example, as a nasal or oral spray or drop solu- 
tion. The composition according to the invention is preferably present as 
an oral spray er inhalate. 

The composition can contain especially additional additives, for exam- 
pie, binders, softeners, diluents, vehicles, lubricants, antistatic agents, 
antioxidants, adsorption agents, separating agents, dispersants, tablet 
coating, defoaming agents, film-formmg agents, emulsifiers, extenders 
and/or fillers. If present in liquid form, the composition can contain flavor 
enhancers, preservatives, stabilizers and/or buffers. , 
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The aforementioned additives can consist of organic and/or inorganic 
additives, for example, water, sugar, salts, acids, bases, alcohols, or- 
ganic polymer compounds and the like. Preferred sugars are glucose, 
lactose and/or fructose. An example of appropriate salt is table salt, 
which is ordinarily used in the form of a table salt solution. 

The pharmaceutical composition is proposed in another variant for par- 
enteral administration, in principle, all forms of administration known to 
one skilled in the art that avoid the gastrointestinal tract are considered 
as parenteral forms of administration. For example, the composition can 
be proposed for intravenous and/or intra-arteriai administration. The 
composition is preferably proposed for intrapulmonary, especially inhala- 
tive, administration. It could be demonstrated, with particular advantage, 
that the composition for intrapulmonary, especially inhalative, prevention 
and/or symptomatic treatment or therapy need have significantly lower 
amounts or doses of the antidepressant than, for example, during intra- 
venous administration, in order to achieve a comparable prophylactic or 
therapeutic effect. This is especially true with respect to activity of acid 
sphingomyelinase, ceramide concentration and vulnerability to infection. 
Thus, a composition provided for intrapulmonary administration, espe- 
cially in the form of an inhalation agent, can contain the antidepressant 
in a dose that corresponds to about 1/100 of the dose prescribed for In- 
travenous administration, for example, in the form of an Injection solu- 
tion. In the case of intrapulmonary, especially inhalative, administration, 
undesired side effects of the antidepressant, for example, fatigue and 
sleepiness, can largely be eliminated. 

The antidepressant itself can be a tri- and/or tetracyclic antidepressant. 
The antidepressant is preferably a tricyclic antidepressant. It is espe- 
cially prescribed according to the invention that the antidepressant is a 
dibenzazepine derivative, especially a derivative of 10,11 -djhydro-5H- 
dibenz[b,f]azepine. 
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In a further variant, the antidepressant Is chosen from the group imipra- 
mine, amitriptyline, arnitripfyiine oxide, ohlomipramine, desipramine, tri- 
mipramine. lofepramine. nortriptyline, dibenzepine, opipramole, maproti- 
Hne, doxepine and their combinations- The antidepressant, with particu- 
lar preference, is amitriptyline and/or a derivative derived from it, espe- 
cially an antidepressant of the amitryptfline type. In another variant, the 
antidepressant is fluoxetine and/or a derivative thereof, it can be pre- 
scribed according to the invention, in particular, that the antidepressant 
be present in the form of a physiologically compatible salt, especially in 
the form of a hydrochloride. 

in another advantageous variant, the pharmaceutical composition, In 
addition to the antidepressant, contains at least one other therapeutically 
active ingredient. The active ingredient can be chosen from the group 
cyclodextrin, nystatin, fiSipin and antibodies. The antibodies are usually 
antibodies directed against acid sphingomyelinase. 

As already mentioned, the composition according to the invention is es- 
pecially suited for prevention or symptomatic treatment of infections or 
infectious diseases that occur in cystic fibrosis. The infections or infec- 
tious diseases can be caused at least by one of the pathogens from the 
group Ps&udamonas aeruginosa, Burkhoideria cepacia, Staphylococcus 
aureus and Haemophilus influenzae. 

In a preferred variant, the pharmaceutical composition is assigned to an 
application aid, especially an inhafafor. Preferably, the pharmaceutical 
composition is contained in an application aid. The application aid can 
be a spray device, as are ordinarily available in pharmacies. The appli- 
cation aid itself, with particular advantage, has a mouthpiece, a nebulizer 
and a pump. 
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Another aspect of the invention concerns an application aid, especially 
an inhaler, which contains the composition according to the invention. 
The previous description is referred to concerning features and details of 
the application aid. 

The invention also includes a kit for prevention and/or systematic treat- 
ment of cystic fibrosis., especially for prevention and/or treatment of in- 
fections and/or infectious diseases occurring in cystic fibrosis, in which 
the kit includes at least one antidepressant and at least one dispersant. 
The kit can contain a buffer solution as additional component. The anti- 
depressant and the dispersant are preferably contained together in a 
container. The container can be designed, in particular, as an applica - 
tion aid for administration of the antidepressant and the dispersant. It 
can also be prescribed according to the invention that the antidepressant 
and the dispersant be present separate from each other in the kit. In this 
variant, the antidepressant can be present in powder or tablet form. 
With reference to additional features and details concerning the kit, es- 
pecially the antidepressant, dispersant and application aid, the previous 
description is referred to. 

The present invention also concerns the use of the composition accord- 
ing to the invention to produce a drug or medication for prevention 
and/or symptomatic treatment of cystic fibrosis, especially for prevention 
and/or treatment of infections and/or infectious diseases occurring dur- 
ing cystic fibrosis. The previous description is referred to for additional 
features and details. 

Finally, the invention also concerns a method for prevention and/or sys- 
tematic treatment of cystic fibrosis, especially for prevention and/or 
treatment of infections and/or infectious diseases occurring in cystic fi - 
brosis, in which the composition according to the invention is adminis- 
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tered t especially in a therapeutically effective amount. The previous de- 
scription is also referred to concerning additional features and details. 

The mentioned features and additional features of the invention are ap- 
parent from the following description of examples in conjunction with the 
dependent claims and figures. The individual figures can be imple- 
mented by themselves or in combination with each other. The figures 
are a content of the description by explicit reference, 

in the figures: 

Figure 1 : schematically shows the activity of add sphingomyelinase in 
wild-type mice and Cftr-deficient mice as a function of differ- 
ent forms of administration, 

Figure 2: schematically depicts the ceramide concentration in wild- 
type mice and Cftr-deficient mice as a function of different 
forms of administration, 

Figure 3: shows the vulnerability to infection in wild-type mice and 

Cftr-deficient mice as a function of different forms of admini- 
stration. 

1, Methods 

1,1 Cftr-deficien t mice 

The Cftr-deficient mice were originally obtained from Jackson Laborato- 
ries (Bar Harbour, Maine, USA) and then raised at the Cycnad Company 
itself. The employed mice were deficient relative to Cftr, This is the 
mouse equivalent of human CFTR. The employed experimental ani- 
mals, however, expressed the human CFTR in the intestine, This was 
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achieved under the control of a promoter for fatty acid-binding protein 
(FABF), This promoter mediates a specific intestinal expression of 
CFTR. The employed mice had a mixed genetic background, consisting 
of C57BL/6, FVB/N and 129. 

To produce additional Cftr-knockout mice, gene-equivalent mice were 
used with reference to B6.129P2(CF/3)-Cftr TaK ' neoim)H3i( (abbreviated: 
Cftr MHH ). The CF strain cF/3-Cftr TsH{neoim)Hgu produced by inbreeding 
was raised by strict pairing of brother and sister animals, starting from a 
mutated mouse of the original type Cftr TsH{ncoi!n>Ksu . The latter was pro- 
duced by a so-called insertion mutagenesis in the Cftr-Exon10. The 
mouse produced small amounts of Cftr. 

A gene-equivalent strain of the type Cftr MHH was also produced by back- 
crossing of the target mutation into the background B6 produced by in- 
breeding. Gene-identical B8 mice were then used as control animals. 
The hygienic stale of the experimented animals was regularly checked 
according to the recommendations of FELASA, Issued in 2002 (Federa- 
tion of European Laboratory Animal Science Associations). 

12 Determination of Activity of Acid Sphingomyelinase 
The lungs of untreated mice and mice treated with amitriptyline were 
homogenized in a buffer of 250 mN sodium acetate (pH 5.0), 1 .3 mM 
EDTA and 1 % NP40, using a homogenizes The homogenizate was 
subjected to a total of three ultrasonic treatments (ultrasonic processor 
tip sonicator). An aliquot of the samples was then diluted with 250 mM 
sodium aceate (pH 5,0) and 1.3 mM EDTA to 0.1% NP40 and incubated 
with a 0.05 ixCi sample of [ 14 C] sphingomyelin (52 jiCf/mmol; MP Bio- 
medicals, Irvine, CA : USA). The radioactive sample of [ !4 CJ sphingo- 
myelin was dried, resuspended in 250 mM sodium acetate (pH 5.0), 1 .3 
mM EDTA and 0.1% NP40 and then subjected for 10 minutes to ultra- 
sound treatment, before being added to the homogenized samples. The 
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samples were incubated for a total of 30 minutes at about 37°C. The 
enzymatic reaction was then ended by extraction (extraction with a sol- 
vent mixture of chloroform and methanoi in a -volume ratio chloro- 
form/methanoi of 2:1 , The samples were then centrifuged and an aliquot 
of the aqueous phase subjected to scintillation counting, in order to de- 
termine release of [ 14 C] phosphorylchoiine from [ 14 C] sphingomyelin. 

1.3 Measurement of Ceramide Concentration 

After killing of the experimental animals, the lungs were removed, 1ml 
of a mixture of chloroform, methanol and IN HCi (100:1.00:1 , v/v/v) was 
added, and then homogenized in a Pounce homogenize* three times for 
20 seconds. After addition of 200 pL H 2 0, the samples were centrifuged 
for 5 minutes (14,000 rpm). The lower phase was then collected, dried 
and subjected to alkaline hydrolysis In 0.1 N methanoiic KOH at 37 D C for 
60 minutes. The samples were extracted again, the lower phase dried 
and then resuspended In 20 juL of a detergent solution (7.5% (w/v) n- 
■octylglucopyranoside, 5 mM cardiolipin in 1 raM diethylenetnaminepen- 
iaacetic acid (DTPA)}. After ultrasound treatment (10 minutes), the 
samples were added to 70 u.L of a reaction mixture, containing 10 uL 
diacyiglyeeroi kinase (GE Healthcare Europe, Munich, Germany), 0.1 M 
imidazo/ HCI (pH 6.8), 0.2 mM diethylenefriaminepentaacetic acid (pH 
6.6), 70 mM sodium chloride, 17 mM magnesium chloride, 1.4 mM 
EGTA, 2 mM DTT, 1 pM ATP and 10 pCi [ 32 PlyATP. The kinase reac- 
tion was conducted for 30 minutes at room temperature and then 
stopped by adding 1 mL chloroform : methanol : 1 U HCi (100:100:1, 
v/v/v), 170 pi buffered salt solution (135 mM sodium chloride, 1.5 raM 
calcium chloride, 0.5 mM magnesium chloride, 5.6 mM glucose, 10 mM 
HEPES, pH 7.2) and 30 ui of a 100 mM EDTA solution. The samples 
were then vortexed and the formed phases separated. The lower phase 
was collected, dried, dissolved in 20 pi of a chloroform/methanof mix- 
ture (1:1, v/v) and separated by thin-layer chromatography {silica G 80 
TLC plates, chloroform:methanoi:acetic acid (65:15:5, v/v/v)}. The thin- 
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layer chromatography plates were then covered with x-ray film, The ce- 
ramide spots were Identified by means of comigration of a C 16 -eeramide 
standard , Incorporation of [ 32 P] in ceramide was quantified by liquid 
scintillation counting after the spots had disappeared from the plates. 
The ceramide amounts were determined by comparison with a standard 
curve, using C 16 ~ceramide as substrate. 

2. Experiments 

Wild-type mouse and Cftr-deficient mice were inhaled with 1 mL of an 
amitriptyline solution (4 mg/L H 2 0) for 20 minutes by means of an ordi- 
nary pharmacy Inhalation device. The actually administered amount of 
amitriptyline was therefore about 4 ug. Paraiiei with this, other wild-type 
mice and Cftr-deficient mice were administered 100 ul of an amitrip- 
tyline solution (2.5 g/i H 2 0) by injection, so that the actually administered 
amount of amitriptyline in these animals was 250 ug. The injections 
were administered twice a day for 2 days. 

In the case of inhalative treatment, the lungs of the mice were extracted 
60 minutes or 12 hours after the end of inhalation, in which, in 12 cases 
of 12-hour experiments, the inhalation was repeated after 8 hours, in 
the case of mice treated by the injection solution, their lungs were re- 
moved 12 hours after the last injection. 

The lung extracts were investigated for activity of acid sphingomyeli- 
nase, ceramide concentration and occupation by Pseudomonas aerugi- 
nosa, 

The following results were then specifically obtained: 
2.1 Acid SphinQomyelinase^clivity 
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Ars enzyme activity of 405 ± 19 pmoi/min/mg of protein was found in the 
lung extracts of the untreated wild-type mice. The lung extracts of the 
untreated Cftr-deficient mice showed an enzyme activity of 375 ± 19 
pmol/min/mg. 

In the lungs extracted after 80 minutes of the wild-type mice treated by 
inhalation, an activity of 178 + 18 pmoi/min/mg of protein was found, in 
the lung extracts of the correspondingly treated Cftr-deficient mice, an 
enzyme activity of 148 ±17 pmol/min/mg of protein was measured. 

The lungs of the inhalaftvely treated wild-type mice, extracted after 12 
hours, showed an enzyme activity of 200 ± 14 pmoi/min/mg of protein. 
The lung extracts of the correspondingly treated Cftr-deficient mice 
showed an enzyme activity of 167 ±9 pmoi/min/mg of protein. 

The lungs of the wild-type mice treated by injection solution, showed an 
enzyme activity of 168 ± 19 pmol/min/mg of protein. The lung extracts of 
the correspondingly treated Cftr-deficient mice showed an enzyme activ- 
ity of 151 ± 17 pmoi/min/mg of protein. 

These results are schematically shown in Figure 1 . The activity of acid 
sphingomyelinase, measured in pmol/min/mg of protein, is plotted there 
on the ordinate. The wild-type and Cftr-deficient mice, as well as the 
different forms of administration, are shown on the abscissa. On the ab- 
scissa, the numbers mean: 

1: Wild-type mice, untreated; 
2: Cftr-deficient mice, untreated; 

3: Wild-type mice, activity of acid sphingomyelinase 60 minutes after 
inhalation of 1 mL of an amitriptyiine solution (4 mg/L); 

4: Cftr-deficient mice, activity of acid sphingomyelinase 60 min after 
inhalation of 1 mL of an amitriptyiine solution (4 mg/L); 
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5: Wild-type mice, activity of acid sphingomyeiinase 1 2 h after inhala- 
tion of a 1mL of an amitrlptyilne solution (4 mg/L); 

6: Cftr-deficient mice, activity of acid sphingomyelinase 12 h after 
inhalation of 1 ml of an amitriptyline solution (4 mg/L); 

7: Wild-type mice, activity of acid sphingomyeiinase 12 h after intrap- 
eritoneal injection of 250 u§ amitripfylfne; 

8: Cftr-deficient mice, activity of acid sphingomyelinase 12 h after 
intraperitoneal injection of 250 j.ig amitriptyline. 

Figure 1 clearly shows that the composition according to the invention, in 
the presence of cystic fibrosis, causes a significant inhibition of acid 
sphingomyelinase with particular advantage. The results show, in par- 
ticular, that inhibition of ceramide-reieasing enzyme can amount to be- 
tween 55 and 68%, referred to the total cellular activity of acid sphingo- 
myelinase in a Cftr-deficient mouse, in the case of inhaiative administra- 
tion of the composition according to the invention, it is also advanta- 
geous that this effect can already be achieved with low amitriptyline 
doses (effectively administered dose of amitriptyline in inhaiative admini- 
stration was 4 pg}. Undessred side effects that usually occur with in- 
creasing amitryptiline doses can therefore be avoided. 

2.2 Ceramide Conce ntration: 

In the lung extracts of untreated wild-type mice, a ceramide concentra- 
tion of 2.3 ± 0.5 pmof/pg of protein could be measured. The iung ex- 
tracts of untreated Cftr-deficient mice showed a ceramide concentration 
of 18 ± 1 .8 pmoi/pg of protein. 

In the lungs of wild-type mice, extracted after 12 h, a ceramide concen- 
tration of 1 .8 ± 0.3 pmoi/pg of protein was measured. The lung extracts 
of correspondingly treated Cftr-deficient mice showed a ceramide con- 
centration of 5.2 ± 0.79 pmol/ pg of protein. 
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The lung extracts of wild-type mice treated by injection showed a cera- 
mide concentration of 1.5 ± 0.4 pmol/ug of protein. The ceramide con- 
centration in the lung extracts of correspondingly treated Cftr-deficient 
mice was 4.9 i 0.7 pmol/ug of protein. 

The results presented above are schematically shown in Figure 2. The 
ceramide concentration, measured in pmoi/Mg of lung protein, is shown 
on the ordinate. The wild-type and Cftr-deficient mice, including the dif- 
ferent forms of administration, are shown on the abscissa. The numbers 
on the abscissa mean: 

1: Wild-type mice, untreated; 
2: Cftr-deficient mice, untreated; 

3: Wild-type mice, ceramide concentration 12 h after inhalation of 1 
mL of an amitriptyline solution (4 mg/L); 

4: Cftr-deficient mice, ceramide concentration 12 h after inhalation of 
1 ml of an amitriptyline solution (4 mg/L); 

5: Wiid-type mice, ceramide concentration 12 h after intraperitoneal 
injection 250 ug amitriptyline; 

6: Cftr-deficient mice, ceramide concentration 12 h after intraperito- 
neal injection 250 j.ig amitriptyline. 

it is clearly apparent from Figure 2 that the composition according to the 
invention is particularly suited of normalizing ceramide concentration in 
lung epithelium in the presence of cystic fibrosis With reference to addi- 
tional advantages, the comments under 2.1 are referred to. 

2.3 Measurement of. Vulnerability to Infection for PseudofBOj3M..aj^^ 
nosa 

In these experiments, wild-type mice and Cftr-deficient mice received, 
after 2-fold inhalation with 1 mL of an amitriptyline solution (4 mg/L H 2 0), 
1 x 10 s CPU (colony forming units) of Pseudomonas aeruginosa Strain 
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782 in the nose. Untreated mice served as controls. The mice were 
killed 2 hours after application. The number of bacteria in the lung was 
then measured as a gauge of the sensitivity of the mice to Pseudomo- 
nas aeruginosa infection. For this purpose, the lungs were removed, 
mechanically homogenized, intracellular bacteria released by 10 minutes 
of treatment with 5 mg/mL saponin at 37"©. the samples washed with 10 
mL PBS (phosphate buffered saline), the pellets taken up in PBS and 
aliquots plated on the TSA-agar plates. The bacterial colonies were 
counted after 1 5 hours of growth at 37"C as a gauge of the number of 
pulmonary bacteria and therefore as a gauge of infection. The following 
results were obtained: 

In the lungs of untreated wild-type mice : a bacteria! count of 4700 ± 
2160 CFU could be measured. The removed lungs of the untreated 
Cftr-deficient mice showed a number of bacteria of 6.3 x 10° ± 1.87 x 10 6 
CFU. The lungs of the wild-type mice treated by inhalation showed a 
bacteria! count of 3600 ± 2892 CFU. In the lungs of Cftr-deficient mice 
treated by inhalation, a bacterial count of 12300 ± 4075 CFU could be 
established. The lungs of wild-type mice treated by the injection solution 
showed a bacteria! count of 2780 ± 1740 CFU. The lungs of the corre- 
spondingly treated Cftr-deficient mice showed a bacterial count of 1 1 250 
± 2360 CFU. 

The aforementioned results are shown graphically in Figure 3. The 
number of bacteria (CFU - colony-forming units) measured in one gram 
of lung, as plotted on the ordinate. The untreated and treated wild-type 
mice and Cftr-deficient mice, including the different forms of administra- 
tion, are shown on the abscissa. On the abscissa, the numbers mean; 

1: Wild-type mice, bacterial count in the lungs 2 h after intranasal in- 
jection, no further treatment; 
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2; Cftr-deficient mice, bacterial count in the lungs 2 h after intranasal 
injection, no further treatment; 

3: Wild-type mice, bacterial count m the lungs 12 h after Inhalation of 
1 ml of an amitriptyline solution (4 mg/L) and 2 hours after intra- 
nasal infection; 

4: Cftr-deficient mice, bacterial count in the lungs 12 h after inhala- 
tion of 1 ml of an amitriptyline solution (4 mg/l) and 2 hours after 
intranasal infection; 

5: Wild-type mice, bacterial count in the lungs 12 h after intraperito- 
neal injection of 250 \.ig amitriptyline and 2 hours after intranasal 
infection; 

8: Cftr-deficient mice, bacterial count in the lungs 12 h after intraperi- 
toneal injection of 250 ug amitriptyline and 2 hours after intranasal 
infection, 

it is clearly apparent from Figure 3 that administration of the composition 
according to the invention leads to essential normalization of vulnerabil- 
ity to infection with Pseudomonas aeruginosa. Figure 3 especially 
shows a suitability of the composition according to the invention for pre- 
vention and/or treatment of infections or infectious diseases that occur in 
conjunction with cystic fibrosis. The comments already made under 2.1 
are also referred to relative to additional advantages. 
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Ciairns 

1. Pharmaceutical composition for prevention and/or symptomatic 
treatment of cystic fibrosis, especially for prevention and/or treat- 
ment of infections and/or infectious diseases occurring in cystic fi- 
brosis, comprising at least one antidepressant and at least one 
dispersant. 

2. Pharmaceutical composition according to Claim 1 , characterized 
by the fact that the antidepressant is present dispersed in a dis- 
persant. 

3. Pharmaceutical composition according to Claim 1 or 2, character- 
ized by the fact that the dispersant is liquid, 

4. Pharmaceutical composition according io one of the preceding 
claims, characterized by the fact that the dispersant is an aqueous 
liquid, especially a physiological liquid. 

5. Pharmaceutical composition according to one of the preceding 
claims, characterized by the fact that it is present in the form of a 
preferably liquid formulation. 

8. Pharmaceutical composition according to one of the preceding 
ciaims, characterized by the fact that it is present in the form of an 
aqueous dispersion, especially aqueous solution. 

7. Pharmaceutical composition according to one of the preceding 
claims, characterized by the fact that it is proposed for parenteral, 
especially intrapulmonary, preferably inhaiative, administration. 
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8. Pharmaceuticai composition according to one of the preceding 
claims, characterized by the fact that the antidepressant is a tri- or 
tetracyclic antidepressant, preferably tricyclic. 

9. Pharmaceutical composition according to one of the preceding 
claims, characterized by the fact that the antidepressant is a di- 
benzazepine derivative, especially a derivative of 10,11-drhydro- 
5H-dibenz[b,f]azepine. 

10. Pharmaceutical composition according to one of the preceding 
claims, characterized by the fact that the antidepressant is chosen 
from the group Imipramifle, amitriptyline, amitriptyline oxide, ehlo- 
mipramine, destpramine, thmipramine, lofepramine, nortriptyline, 
dibenzepine, opipramoie, maprotiline, doxepine and their combi- 
nations. 

11. Pharmaceuticai composition according to one of the Claims char- 
acterized by the fact that the antidepressant is amitriptyline or a 
derivative derived from it. 

12. Pharmaceuticai composition according to one of the preceding 
claims, characterized by the fact that the composition, in addition 
to the antidepressant, has at least one additional therapeutic 
agent, chosen especially from the group p-cyclodextrin, nystatin, 
fllipin and antibodies. 

13. Pharmaceutical composition according to one of the preceding 
claims, characterized by the fact that the infections or infectious 
diseases are caused at least by one pathogen from the group 
Pseudomonas aeruginosa, Staphylococcus aureus, Burkhokieria 
cepacia and Haemophilus influenzae. 
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14. Pharmaceutical composition according to one of the preceding 
claims, characterized by the fact that it is assigned an application 
aid, especially an inhaiator, preferably contained in an application 
aid. 

15. Application aid, especially inhaiator, containing a pharmaceutical 
composition according to one of the Claims 1 to 13. 

18. Kit for prevention and/or symptomatic treatment of cystic fibrosis, 
especially for prevention and/or treatment of infections and/or in- 
fectious diseases occurring in cystic fibrosis, comprising at least 
one antidepressant and at least one dispersant, according to at 
least one of the features of the characterizing part of Claims 2 to 
14. 

17. Kit according to Claim 16, characterized by the fact that the anti- 
depressant and dispersant are together contained in a container, 

18. Kit according to Claim 16, characterized by the fact that the anti- 
depressant and dispersant are essentially present separate from 
each other. 

19. Use of a pharmaceutical composition according to one of the 
Claims 1 to 14 for production of a drug or medication for preven- 
tion and/or symptomatic treatment of cystic fibrosis, especially for 
prevention and/or treatment of infections and/or infectious dis- 
eases occurring in cystic fibrosis. 
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Surnmary 

The invention concerns a pharmaceuticai composition for prevention 
and/or symptomatic treatment of cystic fibrosis, especia!iy for prevention 
and/or treatment of infections and/or infectious diseases occurring in 
cystic fibrosis, comprising at least one antidepressant and at least one 
dispersant. 



